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Abstract
Background Selection bias constitutes a major issue in
research using volunteers as study participants.
Purpose We examined whether research in partners may
affect participation rates of implantable cardioverter-
defibrillator (ICD) patients with a Type D personality (joint
presence of negative affectivity and social inhibition).
Method Patients who underwent ICD implantation between
May 2003 and November 2007, and who had a partner,
were included (n=440). In September 2005, a substudy on
partners of ICD patients was added (n=276 patients).
Results The proportion Type D patients after the start of the
partner substudy was significantly lower as compared to the
proportion before this substudy (17.5% versus 28.8%; p=
0.006). Patients who participated following the start of the
partner substudy were less likely to have a Type D
personality (OR=0.44; p=0.002), adjusting for possible
confounders. In the partner substudy, nonparticipation was
more prevalent among partners of Type D patients as
compared to partners of non-Type D patients (20.4% versus
10.1%; p=0.044). Partner nonparticipation was marginally
significantly associated with Type D personality of the
patient (OR=2.13; p=0.083), adjusting for confounders.
Conclusions The addition of a partner substudy may be
related to a decreased proportion of participants with a Type D
personality. Nonparticipation was more prevalent among
partners of Type D patients. These observations may influence
results of studies, as Type Ds tend to be less healthy.
Keywords Implantable defibrillator . Spouses .
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Introduction
The psychological impact of cardiac disease and treatment on
patients has been studied widely, but relatively little attention
has been paid to the psychological effects of disease and
treatment on the partners of cardiac patients [1–5]. The
number of studies on partners of cardiac patients is increasing,
and in this regard, it is important to examine the influence of
conducting a partner study on participation rates of patients.
Study participants may systematically differ from non-
participants. This threat to the internal validity and general-
izability of study results is called “selection bias” and
constitutes a major issue in research using volunteers as study
participants [6]. Nonparticipation or nonresponse exists in
different forms and each form may be related to different
characteristics [7, 8]. For instance, potential participants who
immediately refuse participation may differ from participants
who refuse continuation of the study [7]. These groups may
also be different from participants who omit items during the
survey [8]. Another form of selection bias may result from the
addition of a substudy (for instance, on partners of patients),
but to our knowledge, this has not been examined to date.
There are no established risk factors for nonparticipation
[9]. Some medical studies found nonparticipants or non-
consenters to be more often female [10–12], older [10], or
less healthy [13, 14], while other studies found non-
participants to be younger [12, 14]. Personality character-
istics may also play an important role in the distinction
between participants and nonparticipants. A recent study
has shown that participants were significantly lower in
neuroticism and higher in conscientiousness, extraversion,
and agreeableness compared to nonparticipants [7]. In line
with the findings regarding neuroticism and extraversion,
Type D personality may also be related to nonparticipation.
Type D personality comprises two stable personality traits,
that is negative affectivity (the tendency to experience
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negative emotions across time and situations) and social
inhibition (the tendency to inhibit self-expression in order
to avoid negative reactions from others) [15]. Type Ds are
rather reserved in nature, which may augment the proba-
bility of refusal to participate compared to the non-Type D
patient, especially when the partner is also approached for
study participation. Type D personality has been related to
morbidity and mortality [16]. Hence, an association between
Type D personality and nonparticipation of patients may
have important consequences for results and their meaning
because research has shown that nonparticipants may be
less healthy than participants [7, 13, 14]. For these reasons,
it is important to examine the impact of having Type D
personality on participation rates.
The aim of this study was twofold: First, to examine
whether the addition of a partner substudy was associated
with participation rates of ICD patients with a Type D
personality. Second, to examine whether Type D personality
of patients was associated with participation rates of partners
in the partner substudy.
Methods
Patient Population
Patients, aged 18–80 years, who underwent ICD implanta-
tion in the Catharina Hospital, Eindhoven, The Netherlands
and the Amphia Hospital, Breda, The Netherlands between
May 2003 and November 2007 were included in a study on
personality, anxiety, and person-centered and medical out-
comes in ICD patients. Patients were excluded in case of
significant cognitive impairments (e.g., dementia), severe
life-threatening comorbidities (e.g., cancer), or inability to
read and understand Dutch. Only patients with a partner
were included for analyses in this particular study.
Partner Substudy
In September 2005, a substudy on psychological effects of
ICD implantation for partners of ICD patients was added.
When the patient was informed about the study, he/she was
asked whether he/she had a partner. Next, the partner substudy
was explained to the patient, and he/she was asked to hand
over the study material to the partner, including a form which
outlined the study, the informed consent form, and the
questionnaire. The patient and partner took all information
home and were given a week to decide to participate in the
study and complete and return questionnaires. Partners were
excluded if the patient declined participation. No further
criteria were formulated for the partners.
The later addition of the partner substudy provided us
with the opportunity to test differences between patients
who were included before the start of the substudy and
patients who were included after the start of the substudy.
In addition, differences could be examined between patients
whose partner participated in the substudy and patients
whose partner refused to participate.
Both the main study and the partner substudy were
approved by the Medical Ethics Committees of the
participating hospitals and were conducted in accordance
with the Helsinki Declaration. All patients and partners
provided written informed consent.
Demographic Variables
The demographic patient variables age, gender, and
education were included, with low education referring to
less than 7 years of education. In addition, clinical patient
variables were incorporated, including type of ICD (single-
or dual-chamber ICD versus biventricular ICD), ICD
indication (primary versus secondary prevention of sudden
cardiac death, with primary prevention referring to patients
at risk for ventricular arrhythmia and secondary prevention
to patients who have experienced ventricular arrhythmia),
etiology (ischemic cardiomyopathy versus nonischemic
cardiomyopathy), and comorbidity (rheumatic, lung or
kidney disease, or diabetes).
Personality
Between 0 and 3 weeks following ICD implantation,
patients completed the 14-item Type D Scale (DS14) to
measure Type D personality [15]. The DS14 consists of the
7-item subscales negative affectivity (e.g., “I often feel
unhappy”) and social inhibition (e.g., “I am a ‘closed’
person”). Items are answered on a five-point Likert scale
ranging from 0—false to 4—true. Total scores on both
subscales range from 0 to 28. Patients scoring high on both
subscales; i.e., equal to or above the standardized cutoff
score 10, are classified as Type D [15]. These cutoff points
have shown to be reliable in discriminating Type Ds from
non-Type Ds [17]. Internal consistency is high with
Cronbach’s α values of 0.88 for negative affectivity and
0.86 for social inhibition [15]. The temporal stability of
Type D personality has also been confirmed [15, 18].
Emotional Distress
Patients completed the State-Trait Anxiety Inventory
(STAI, form Dutch Y-1) and the Beck Depression Inventory
(BDI) at baseline.
The STAI measures general symptoms of state anxiety
[19]. Items are scored on a four-point Likert scale ranging
from 1—not at all to 4—very much so. Scores range from
20, i.e., low level of state anxiety to 80, i.e., high level of
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state anxiety. The STAI has been demonstrated to have
adequate validity and reliability, with Cronbach’s α ranging
from 0.87 to 0.92.
The BDI is a 21-item self-report measure developed to
assess the presence and severity of depressive symptoms
[20]. Each item is rated on a Guttmann scale from 0 to 3.
The BDI is a reliable (Cronbach’s α = 0.83 in this study)
and valid measure of depressive symptomatology.
Statistical Analysis
First, differences in clinical and personality characteristics
between patients included after the start of the partner
substudy and those included before the start of this
substudy were examined by means of chi-square tests and
independent t tests. Next, another series of chi-square tests
and independent t tests were performed to investigate
differences between patients whose partner agreed to
participate and patients whose partner declined participa-
tion. Subsequently, logistic regression analysis was per-
formed to determine independent associations of Type D
personality and demographic and clinical variables with the
cohort of patients who were included after the start of the
partner substudy. A logistic regression analysis was also
applied to determine independent associations between
Type D personality and demographic variables and the
cohort of patients whose partner did not participate. Clinical
variables were not included in these additional analyses. All
statistical analyses were performed using SPSS 14.0 for
Windows. A p value <0.05 was considered to be statisti-
cally significant.
Results
Patient and Partner Characteristics
Of the 513 patients who agreed to participate in the study, six
patients had to be excluded due to missing data on Type D
personality (n=4) or smoking (n=2), resulting in a sample of
507 ICD patients, of which 440 (86.8%) had a partner. Of
these 440 patients, 21.6% (n=95) was classified as Type D,
82.5% (n=363) was male, 21.6% (n=95) had less than
7 years of education, 58.2% (n=256) had a primary ICD
indication, 73.0% (n=321) had ischemic cardiomyopathy,
30.7% (n=135) had a biventricular ICD, and 37.0% (n=163)
were suffering from comorbidities. The mean age of these
patients was 62.6 years (SD=9.7, range 28–79).
Of 440 patients who had a partner, 276 patients (62.7%)
were included after the start of the partner substudy. Of 276
potential partners, 243 (88.0%) participated; the mean age
in this sample of 243 partners was 60.3 years (SD=9.4) and
45 partners (18.4%) were male.
Patient Participation following Start Partner Substudy
First, differences between patients included before (n=
160) and after (n=280) the partner substudy were
investigated. The proportion of Type D patients included
after the start of the partner substudy was significantly
lower compared to the proportion before the start of this
substudy (17.5% versus 28.8%, χ2(1)=7.6, p=0.006),
suggesting a decreased participation rate of Type D
patients following the addition of the partner substudy
(Fig. 1). In addition, patients included after addition of the
partner substudy more often had primary prevention (p<
0.001) as compared to patients included before the start of
the substudy (Table 1).
Multivariable logistic regression analysis showed that
patients included during the partner substudy were less
likely to have a Type D personality (OR=0.44) as
compared to the proportion of Type Ds before the start of
the substudy, when controlling for other variables (Table 2).
This indicates that the reduction in the proportion of Type
D patients after the start of the partner substudy was not a
function of other patient characteristics. Patient participa-
tion after the start of the partner substudy was also
independently associated with primary ICD indication
(OR=6.00) and inversely with having a biventricular ICD
(OR=0.44). Age, gender, education, etiology, and comor-
bidities were not significant in this model.
In secondary analyses, we investigated whether the lower
prevalence of Type D patients in the group of patients
included after the start of the partner substudy would
correspond with lower distress levels in this group. Anxiety
levels in patients included after the start of the partner
substudy were indeed lower as compared to levels of patient
included before (37.7 ± 11.5 versus 40.6 ± 12.1, t(435)=2.5,
p=0.012). Similar results were found for depression levels
(8.2± 6.3 versus 9.0± 7.0, t(438)=1.3, p=0.20), although the
difference in mean levels was not statistically significant.
   Patients with a 
Type D personality 
Fig. 1 Percentage of patients
with a Type D personality be-
fore and after the start of the
partner substudy
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When adjusting for clinical factors, these results did not
change. These findings indicate that the decreased preva-
lence of Type D personality affects distress levels, with lower
distress levels being found in the group with lower Type D
prevalence, independent of clinical variables.
Partner Nonparticipation in the Substudy
Selection bias was also investigated in partners who partici-
pated in the study (n=243) versus partners who did not
participate in the study (n=33). Chi-square analysis showed
that nonparticipation was more prevalent among partners of
Type D patients as compared to partners of non-Type D
patients (20.4% versus 10.1%; p=0.044; Fig. 2). In addition,
9.4% of the partners did not participate if the patient was
male versus 22.6% if the patient was female (p=0.008).
Multivariable logistic regression analysis (Table 3) showed
that female gender of the patient was the only variable which
was independently associated with a 2.9-fold risk of
nonparticipation of partners. In addition, there was a trend
for Type D personality of the patient (OR=2.13) to be
associated with nonparticipation of the partner. Age and
education of the patient were not significantly related to
partner nonparticipation.
Discussion
This study investigated the (a) associations of Type D
personality and demographic and clinical variables of ICD
patients with their participation rate in research either
involving or not involving additional participation of their
partners and (b) associations of Type D personality and
demographic variables of the patient with nonparticipation
rates of their partners. We found that patients who
participated following the start of the partner substudy
were significantly less likely to have a Type D personality
and biventricular ICD and significantly more likely to have
primary prevention and comorbidities. This group also
reported less emotional distress than the patients included
before the start of the partner substudy. Partner nonpartic-
ipation was more prevalent among partners of female
patients and tended to be more prevalent in partners of
Type D patients. Hence, the addition of a substudy on
Patient variables Before start substudy (n=160) After start substudy (n=280)
% (n) % (n) pa
Demographic variables
Age (mean ± SD) M ¼ 61:6 10:4 M ¼ 63:1 9:2 0.13
Female gender 14.4% (23) 19.3% (54) 0.19
Low education 21.9% (35) 21.4% (60) 0.91
Clinical variables
Primary prevention 35.6% (57) 71.1% (199) <0.001
Ischemic cardiomyopathy 76.3% (122) 71.1% (199) 0.24
Biventricular ICD 30.0% (48) 31.1% (87) 0.82
Comorbidity 31.3% (50) 40.4% (113) 0.057
Table 1 Characteristics of
patients included before and
after the start of the partner
substudy (n=440)
a Univariate analysis (chi-square
tests and independent t tests)
Patient variables Multivariable logistic regression analysisa
OR 95% CI p
Personality
Type D personality 0.44 0.26–0.75 0.002
Demographic variables
Age 1.02 1.00–1.04 0.17
Female gender 1.52 0.83–2.79 0.17
Low education 1.09 0.64–1.85 0.76
Clinical variables
Primary prevention 6.00 3.72–9.67 <0.001
Ischemic cardiomyopathy 0.62 0.37–1.05 0.075
Biventricular ICD 0.44 0.26–0.74 0.002
Comorbidity 1.56 0.98–2.48 0.060
Table 2 Characteristics of
patients included after the start
of the partner substudy (n=440)
a Patients included after the start of
the partner substudy coded as 1
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partners of ICD patients may have resulted in selection bias
related to the personality of the patients in two different
ways. This may have affected distress levels.
To our knowledge, no other studies have reported on
nonparticipation following addition of a partner study. In
addition, we can only speculate why the prevalence of Type
D personality significantly decreased after the addition of a
substudy on partners. Type D patients are closed persons
and want to keep people at a distance, in combination with
a tendency to experience high negative affect [15]. It may
be speculated that because of this combination, they are
more reluctant to cooperate in a study which may trigger
their partner to encourage the patient to disclose about their
negative feelings. As the patients’ cooperation was also
needed in asking the partner to participate, this also may
have influenced the participation rates of their partners.
In this study, the Type D personality may have played an
important role for selection bias. Participants and non-
participants may also differ on a number of characteristics
related to personality traits, including their psychological
and physical health; that is, participants may be more
psychologically adapted (e.g., lower in neuroticism and
higher in conscientiousness) and may therefore be healthier
than nonparticipants [7]. In patients with coronary heart
disease, Type D personality has been associated with
clinical outcomes, such as an increased risk for morbidity
and mortality [16]. As a consequence, selection bias may
result in an underrepresentation of Type D patients and
therefore an overrepresentation of healthy participants. Our
results supported this line of reasoning, as distress levels
were lower in the group of patients with a lower prevalence
of Type D personality. These effects imply potentially
important consequences for study results.
ICD indication is being incorporated in most studies on ICD
patients. In recent years, guidelines for ICD implantation have
been expanded, particularly regarding primary prevention of
sudden cardiac death [21]. Therefore, the significant effect of
primary prevention for patients included after the partner
substudywas expected.We had no specific prospects regarding
etiology, having a biventricular ICD, or comorbidities, but
these characteristics were (marginally) significantly related to
inclusion after the start of the partner substudy.
Some of the demographic covariables were also signif-
icantly associated with study participation. Male partners
more often did not participate as compared to female
partners, which contradicts results of previous studies [10–
12], but is important to take into account when performing
substudies involving partners of (ICD) patients.
The results of this study should be interpreted with
caution. Our study includes ICD patients only. Generaliz-
ability to other populations is therefore limited. In addition,
no data were available on patients who were invited to
participate but declined. This group may contain a high
percentage of Type D patients, but this prevalence is hard to
determine, since Medical Ethics Committees will not easily
approve a proposition to provide patients, who declined
participation immediately, with a questionnaire. Neverthe-
less, the present study reveals important information on the
association of Type D personality with participation rates,
when adding a partner substudy to the main study. Given
that a better comprehension of the interpersonal context of
Type D patients is important [22], the results of the current
study should be taken into account in future studies.
P=0.044
% 
Fig. 2 Percentage of nonpartic-
ipating partners as a function
of Type D personality of the
patient
Table 3 Participating versus nonparticipating partners as a function of patient characteristics (n=276)
Patient variables Participating partners (n=243) Nonparticipating partners (n=33) Multivariable logistic regression analysisa
% (n) % (n) OR 95% CI p
Personality patient
Type D personality 16.0% (39) 30.3% (10) 2.13 0.91–5.00 0.083
Demographic variables
Age (patient); mean ± SD M ¼ 63:0 9:0 M ¼ 64:3 10:5 1.03 0.99–1.07 0.20
Female gender (patient) 16.9% (41) 36.4% (12) 2.92 1.29–6.61 0.010
Low education (patient) 21.4% (52) 24.2% (8) 0.89 0.36–2.21 0.81
a Nonparticipation of partner coded as 1
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Investigating partner issues is valuable as results show
that partners of chronically ill patients, including ICD
patients, experience as much distress as patients themselves
[1, 3–5]. In future studies, strategies need to be applied to
also include a representative number of Type D patients in
such studies. It may be particularly important that inclusion
for the study is performed by a supportive person, who is
(preferably) known by the Type D patient, such as an ICD
nurse. This nurse may have several conversations with the
Type D patient to explain the study, such that the patient
gets familiar with the nurse and the study and may feel
more comfortable in participating. Emphasizing individu-
ality (that is, the patient does not have to discuss answers
with his/her partner) and anonymity in answering ques-
tionnaires may also be important.
In conclusion, in the ICD population, the addition of a
partner substudy was related to a decreased proportion of
participating patients with a Type D personality and with a
decreased level of emotional distress. Also, nonparticipa-
tion of partners was more prevalent among partners of Type
D patients as compared to partners of non-Type D patients.
These effects should be considered when planning a partner
substudy. In general, it is important for researchers to
consider possible bias by introducing new elements to the
main study that may affect participation rates and emotional
distress levels.
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